Collapse of random surfaces in a certain stochastic geometric system  Hal Tasaki and Takashi Hara, University of Tokyo, Japan by unknown
Fifteenth Conference on Stochastic Processes 35 
where B(t) is a d-dimensional Brownian motion, fl is a real constant, 
and 
O~ 2 • ,(x)=~lxl +~(x), 4>0,  ~l~OqC(Rd), 
q,2(x, y) = q'2(y, x), ,/,2(x, y) e ~e(R 2d) 
ff [xl2 uo(dx)< +oo. R a 
Note that there may be more than one stationary probability distribution of (1) in 
general. Let P(R d) denote the set of all probability measures on R d and P(2)(Ra) 
denote the set {u c p(Rd); SR d Ixl2u(dx)< +~}. Let us define a free energy func- 
tional F on P(R d) by 
F(U)=tR U(X)( Iog(u(x))+2~I(X))dx-- I fR2 d ~2(x ,y)u(x)u(y)dxdy,  
if u(dx) = u(x) dx and F(u) = +m otherwise. 
Combining the logarithmic Sobolev inequality with an inequality for F along 
T, uo, we have the following result on the asymptotic behavior of Ttuo as t--, o0. Let 
v be a stationary probability distribution of (1). 
Theorem. Suppose that the symmetric bounded operator D2F(v) is strictly positive 
definite and F attains its local minimum at v; that is, there exists an open set U( gv) 
in P(R a) such that for any u c U, F(u) >>- F(v). Then there exists a positive constant 
A and for any to> 0, there exist an open set V(gv) in P(2)(Rd) and a positive constant 
M such that III T, uo- viii ~ M e-A' for any u o E V and t >I to, where I[[" III denotes total 
variation. 
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In developing the theory of quantum nondemolition (QND) observables, it has 
been assumed that the output observable is given. The question of whether the given 
output observable is a Quantum Nondemolition Filter has been answered in the 
literature. In practice, however, only the dynamical equation governing the behaviour 
of the state is known at the outset, and the question is one of the existence and 
determination of QND observables for the system. 
The dynamical equation may be written symbolically as 9°~p = 0, where 5¢ is the 
Schr6dinger operator. In a more general context, 5 Q may be a linear or nonlinear 
differential or integral operator. Within this context, group theoretic methods have 
been used to describe in a systematic manner the possible coordinate systems in 
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which the equation admits solutions via separation of variables. The connection 
between such methods and QNDO's will be explored. It will be shown that the 
symmetry operators of the Schr6dinger equation are in a sense QND operators. 
Conversely, symmetry operators permit an appealing interpretation of QND 
operators in terms of coordinate transformations. 
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Problems of random surfaces have recently become a topic in mathematical nd 
theoretical physics (see e.g.B. Durhuus et al., Nucl. Phys. B240, 453ff.). Here we 
study a connected plaquettes model which is closely related to the random surfaces. 
Let P be a set of all plaquettes (1 x 1 squares) in Z d (d-dimensional hyper cubic 
lattice, d/> 2). A cluster C is a finite subset of P which is connected (in a sense that 
all the plaquettes containing a common bond are connected). For connected loops 
7i ( i=  1 . . . . .  n), and /3 >0,  we define our loop expectation value as 
G( /3 ; r l , . . . , r , )=V! ,e  -t~lcl, ]C[ :# of plaquettes in C. 
c 
Here, the summation runs over all the clusters C which contains a connected surface 
satisfying aS =- zl u .  • • w Tn. 
The characteristic length ~(/3) and characteristic area 0"(/3) of the system are 
defined by the following limits. 
~:(/3) -~= - l im sup l -~ In G~(po, Pt), 
I~oo  
0"(/3) -1= - l im sup(LM) -t In G~('r(L, M)) .  
L ,M ~oo 
Po denotes (the boundary of) a plaquette containing the origin, and p~ is its translate 
by I. z(L, M)  is an L × M square loop. 
Under some appropriate assumptions, we show the following. 
(I) There exists a critical value /3c >0. Any G,  is finite for /3 >/3c, and is 
ill-defined for/3 </3c. 
(II) sc ( f l )~as f l~f l c .  I fweassume~:( /3)~( /3 - /3c) -v ,  u>~ .Moreover,  v=¼ 
for d> d~=8. 
(I I I)  o-(/3)->0-* as fl-~/3c, with 0<~r*<~.  
From II, I I I ,  it follows that a (possible) continuum limit of the present model 
only describes a system of a branched polymer. 
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